Characterization of a novel DNA primase from the Salmonella typhimurium bacteriophage SP6.
The gene for the DNA primase encoded by Salmonella typhimurium bacteriophage SP6 has been cloned and expressed in Escherichia coli and its 74-kDa protein product purified to homogeneity. The SP6 primase is a DNA-dependent RNA polymerase that synthesizes short oligoribonucleotides containing each of the four canonical ribonucleotides. GTP and CTP are both required for the initiation of oligoribonucleotide synthesis. In reactions containing only GTP and CTP, SP6 primase incorporates GTP at the 5'-end of oligoribonucleotides and CMP at the second position. On synthetic DNA templates, pppGpC dinucleotides are synthesized most rapidly in the presence of the sequence 5'-GCA-3'. This trinucleotide sequence, containing a cryptic dA at the 3'-end, differs from other known bacterial and phage primase recognition sites. SP6 primase shares some properties with the well-characterized E. colibacteriophage T7 primase. The T7 DNA polymerase can use oligoribonucleotides synthesized by SP6 primase as primers for DNA synthesis. However, oligoribonucleotide synthesis by SP6 primase is not stimulated by either the E. coli- or the T7-encoded ssDNA binding protein. An amino acid sequence alignment of the SP6 and T7 primases, which share only 22.4% amino acid identity, indicates amino acids likely critical for oligoribonucleotide synthesis as well as a putative Cys(3)His zinc finger motif that may be involved in DNA binding.